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(54) ORGANIC UGHT EMISSION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic light emission element which can be used effectively for a flat 
light source such as a full color display, a back light, or the like, and a light source array such as a printer or the 
like, which can emit a plurality of kinds of light, which has high brightness and high luminous efficiency, of which it 
is possible to enlarge the area and suppress power consumption, moreover which is easy to manufacture. 
SOLUTION: The organic light emission element has a first luminescence layer containing an ortho-metallic 
complex in the organic luminescence layer which is constituted laminating a transparent electrode, the organic 
luminescence layer and a back electrode on a substrate, and a second luminescence layer containing a 
macromolecule luminescent material. A mode is which an ortho- metallic complex is an iridium complex, a mode in 
which the first luminescence layer of the ortho-metallic complex contains 1 to 20 weight %. a mode in which the 
first luminescence layer contains a host compound, a mode in which an emission spectrum of the first 
luminescence layer and an emission spectrum of the second luminescence layer differ, a mode in which the first 
luminescence layer and the second luminescence layer are formed by a wet film-forming method, or the like, are 
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* NOTICES * 
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damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic light emitting device characterized by having the first luminous layer in 
which it comes to carry out the laminating of a transparent electrode, an organic luminous layer, 
and the back plate on a base material, and this organic luminous layer contains an alt.metal-ized 
complex, and the second luminous layer containing macromolecule luminescent material. 
[Claim 2] The organic light emitting device according to claim 1 whose alt.metal-ized complex 
is an iridium complex. 

[Claim 3] The organic light emitting device according to claim 1 or 2 whose content in the first 
luminous layer of an alt.metal-ized complex is 1 - 20 % of the weight. 
[Claim 4] An organic hght emitting device given in either of claims 1-3 in which the first 
luminous layer contains a host compound. 

[Claim 5] An organic light emitting device given in either of claims 1-4 from which the emission 
spectrum of the first luminous layer and the emission spectrum of the second luminous layer 
differ. 

[Claim 6] An organic light emitting device given in either of claims 1-5 in which the first 
luminous layer and the second luminous layer were formed by the wet forming-membranes 
method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic Hght emitting device which can be 
used effective in light source arrays of a full color display, a back light, etc., such as the surface 
light source and a printer, etc. 
[0002] 

[Descripfion of the Prior Art] An organic light emitting device (it may be called "organic 
electroluminescence devices" below) By pinching an organic compound layer with a thickness of 
1 micrometer or less with two electrodes, and impressing an electrical potential difference 
between two electrodes It is the spontaneous light type component which an electron is poured in 
from one electrode (cathode) and a hole is poured in from the electrode (anode plate) of another 
side, and both recombine in this organic compound layer, and emits light by exciting a 
neighboring luminescent material. Recently, the researches and developments to which this 



organic light emitting device is applied to a flat-panel display, a guide plate, the source of the 
illumination light, the write-in light source, the reading light source, etc. are done briskly. 
However, it has the fundamental problem that the current which flows to this organic light 
emitting device increases, power consumption also becomes large, and generation of heat also 
becomes large, so that it raises luminescence brightness, since said organic light emitting device 
is a charge impregnation mold component as mentioned above. 

[0003] By the way, the organic light emitting device which used the tris (2 -phenyl pyridine) 
iridium complex for luminescent material is indicated in Appl.Phys.Lett.75 volume besides 
M.A.Baldo, 4 pages, and (1999), and according to this organic light emitting device, it is 
indicated that very high external quantum efficiency is acquired. However, since it is 
manufactured by the vacuum deposition method in the case of this organic light emitting device, 
manufacture is complicated, and when inferior to effectiveness, there is a problem that large- 
area-izing is difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves said many problems in the 
former, and makes it a technical problem to attain the following purposes, namely, this invention 

- light source arrays of a full color display, a back light, etc., such as the surface light source and 
a printer, etc. — effective — it can use — two or more luminescence — possible — high brightness - 

- luminous efficiency — high — large-area-izing ~ possible — power consumption — it can control 

- moreover ~ manufacture ~ it aims at offering an easy organic light emitting device. 
[0005] 

[Means for Solving the Problem] Said The means for solving a technical problem is as follows. 
Namely, <1> It is the organic light emitting device characterized by having the first luminous 
layer in which it comes to carry out the laminating of a transparent electrode, an organic 
luminous layer, and the back plate on a base material, and this organic luminous layer contains 
an alt.metal-ized complex, and the second luminous layer containing macromolecule luminescent 
material. 

<2> An alt.metal-ized complex is an organic light emitting device given in the above <1> which 
is an iridium complex. 

<3> The content in the first luminous layer of an alt.metal-ized complex is an organic light 
emitting device the above <1> which is 1 - 20 % of the weight, or given in <2>. 
<4> The first luminous layer is an organic light emitting device given in either of <3> from the 
above <1> containing a host compound. 

<5> It is an organic light emitting device given in either of <4> fi-om the above <1> with which 
the emission spectrum of the first luminous layer differs from the emission spectrum of the 
second luminous layer. 

<6> The first luminous layer and the second luminous layer are organic light emitting devices 
given in either of <5> from the above <1> formed by the wet forming-membranes method. 
[0006] 

[Embodiment of the Invention] The organic light emitting device of this invention comes to carry 
out the laminating of a transparent electrode, an organic luminous layer, and the back plate on a 
base material, and comes to have the layer of others, such as a protective layer, if needed further, 
in addition — the concrete example of a compound for forming these each class — for example — 

it is indicated by monthly display ' "organic electroluminescence display" (techno Times 
company issue)" etc. [ 98 ] [ Of the October issue separate volume ] 
[0007] - In organic luminous layer-this invention, said organic luminous layer has the first 



luminous layer and the second luminous layer at least. As for said organic luminous layer, it is 
desirable to be prepared with a hole injection layer, an electron hole transportation layer, an 
electronic injection layer, an electronic transportation layer, etc. 

[0008] — The first luminous layer — Said first luminous layer needs to contain an alt.metal-ized 
complex at least, and it is desirable to contain a host compound and it comes to contain the 
component of a high molecular compound and others etc. suitably. In addition, in this invention, 
two or more formation of this first luminous layer may be carried out. 
[0009] Said alt.metal-ized complex is the generic name of the compound group indicated by 
Akio Yamamoto work "organic metal chemistry -foundation and application" 150 page, 232 
pages, Shokabo PubUshing Co., Ltd. (1982 issue), 71 -"written by [ Photochemistry and 
Photophysics of Coordination / Compounds ]" H.Yersin 77 page, 135-146 pages and Springer- 
Verlag (1987 issue), etc. [ - ] Said organic luminous layer containing this alt.metal-ized complex 
is advantageous at the point of excelling in luminous efficiency by high brightness. 
[0010] As a ligand which forms said alt.metal-ized complex, there are various things, and it is 
indicated in said each reference, and 2-phenyl pyridine derivative, 7, 8-benzoquinoline 
derivative, 2-(2-thienyl) pyridine derivative, 2-(l-naphthyl) pyridine derivative, 2-phenyl 
quinoline derivative, etc. are mentioned as a desirable ligand also in it. These derivatives may 
have the substituent if needed. Said alt.metal-ized complex may have other ligands other than 
said ligand. As a metal which forms said alt.metal-ized complex, although Ir, Pd, Pt, etc. are 
mentioned, iridium (Ir) is especially desirable also in these. 

[001 1] Also in said alt.metal-ized complex, the compound which emits light from a triplet 
exciton can use it suitably from a viewpoint of the improvement in luminous efficiency in this 
invention. Said alt.metal-ized complex may be used by the one-sort independent, and may use 
two or more sorts together. 

[0012] As a content in said first luminous layer of said alt.metal-ized complex, there is especially 
no limit, and it can be suitably chosen according to the purpose, for example, is 0.1 - 99 % of the 
weight, and its 1 - 20 % of the weight is desirable. When the content of said alt.metal-ized 
complex is not 0.1 - 99 % of the weight, the content effectiveness is enough in the content 
effectiveness fiiUy not being demonstrated and it being 1-20 % of the weight, and the wet 
membrane formation nature of said first luminous layer is desirable at a good point. 
[0013] Said host compoimd is a compound which has the function for energy transfer to arise 
from the excitation state to said alt.metal-ized complex (for it to act as a guest compound), 
consequently to make this alt.metal-ized complex emit light. Although there is especially no 
limit and it can be suitably chosen as said host compound according to the purpose, what has the 
function of this host compound in the below-mentioned high molecular compound is desirable, 
and, specifically, a Polly N-vinylcarbazole derivative, a polyvinyl pyridine derivative, a 
polj^inyl OKISA diazole derivative, a Pori p-phenylene-(p-phenyl) imino-p-phenylene 
derivative, etc. are mentioned. Said host compound may be used by the one-sort independent, 
and may use two or more sorts together. 

[0014] As said high molecular compound, the compound which especially a limit does not have, 
and can choose it suitably according to the purpose, for example, has a function as a binder is 
mentioned, and, specifically, polymethylmethacrylate, polystyrene, a polycarbonate, etc. are 
mentioned. In this invention, what may function also in these as said host compounds, such as a 
Polly N-vinylcarbazole derivative, a polyvinyl pyridine derivative, a polyvinyl OKISA diazole 
derivative, and a Pori p-phenylene-(p-phenyl) imino-p-phenylene derivative, is desirable. These 
may be used by the one-sort independent and may use two or more sorts together. 



[0015] As molecular weight of said high molecular compound, it is 1000 to about 1500000 in 
weight average molecular weight, and 10000-500000 are desirable. When said high molecular 
compound is used for said first luminous layer, it is desirable at the point which can carry out 
spreading formation of this first luminous layer by the wet forming-membranes method at 
homogeneity. In addition, in this invention, it is low molecular weight compounds, or can be 
used together with said high molecular compound. 

[0016] As a content in said first luminous layer of said high molecular compound, 10 - 99 % of 
the weight is desirable. When the content of said high molecular compound is not 10 - 99 % of 
the weight, a low molecular weight compound carries out a deposit etc. in the case of spreading 
formation of said first luminous layer, and it may be able to stop being able to form in 
homogeneity. 

[0017] As a component of said others, there is especially no limit, and it can be suitably chosen 
according to the purpose, for example, a low-molecular hole transportation ingredient (thing low- 
molecular in the inside of the ingredient of the electron hole (hole) transportation layer 
mentioned later), a low-molecular electronic transportation ingredient (thing low-molecular in 
the inside of the ingredient of the electronic transportation layer mentioned later), etc. are 
mentioned. In addition, these ingredients may be said host compounds of said alt.metal-ized 
complex. 

[0018] As thickness of said first luminous layer, 5-200nm is desirable. When said thickness 
exceeds 200nm, driver voltage may go up remarkably, and if it is less than 5nm, sufficient 
luminescence brightness may not be obtained. 

[0019] - The second luminous layer ~ Said second luminous layer needs to contain 
macromolecule luminescent material at least, and comes to contain other components etc. 
suitably. In addition, in this invention, two or more formation of this second luminous layer may 
be carried out, 

[0020] As said giant-molecule luminescent material, the polymer which introduced others and 
low-molecular coloring matter and tetra-phenyl diamine, and a triphenylamine into the principal 
chain or the side chain is mentioned. [ conjugated system /, such as a Polly p-phenylenevinylene 
derivative, a polyphenylene derivafive, the poly fluorene derivative, and the poly thiophene 
derivative, / pi ] As an example of said macromolecule luminescent material, the ingredient 
indicated by Adv.Mater.9 volume (No.2) 127 page (1997) besides Nature besides Adv.Mater.8 
volume (No. 12) 982 page (1996) besides Birgerson and Halls, 376 volumes, 498 pages (August 
10, 1995), and Garten, U.S. Pat. No. 5,514,878, the world patent public presentation official 
report WO 99/No. 48160, etc. is mentioned. These may be used by the one-sort independent and 
may use two or more sorts together. 

[0021] As molecular weight of said macromolecule luminescent material, it is 1000 to about 
1500000 in weight average molecular weight, and 5000-500000 are desirable. As a content in 
said second luminous layer of said macromolecule luminescent material, 10 - 100 % of the 
weight is desirable. If the content of said macromolecule luminescent material is less than 10 % 
of the weight, sufficient luminous efficiency or sufficient brightness may not be obtained. 
[0022] As a component of said others, there is especially no limit and it can be suitably chosen 
according to the purpose. For example, a macromolecule hole transportation ingredient (it is the 
thing of a macromolecule in the ingredient of the electron hole (hole) transportation layer 
mentioned later), A macromolecule electronic transportation ingredient (it is the thing of a 
macromolecule in the ingredient of the electronic transportation layer mentioned later), a low- 
molecular hole transportation ingredient (thing low-molecular in the inside of the ingredient of 



the electron hole (hole) transportation layer mentioned later), a low-molecular electronic 
transportation ingredient (thing low-molecular in the inside of a mentioning-later ingredient), etc. 
are mentioned. These may be used by the one-sort independent and may use two or more sorts 
together. 

[0023] As thickness of said second luminous layer, 5-200nm is desirable. When said thickness 
exceeds 200nm, driver voltage may go up remarkably, and if it is less than 5nm, sufficient 
luminescence brightness may not be obtained. 

[0024] - Configuration of an organic luminous layer - As a formation location in said first 
luminous layer and said organic luminous layer of said second luminous layer, there is especially 
no limit, and it can be suitably chosen in consideration of the ease of wet membrane formation, a 
luminescence property, etc., corresponding to the application of this organic light emitting 
device, the purpose, etc., and any of said first luminous layer and said second luminous layer 
may be located in said transparent electrode side. 

[0025] although there is especially no limit and it can choose suitably according to the 
application of this organic light emitting device, the purpose, etc. as a formation location in said 
organic light emitting device of said organic luminous layer — said transparent electrode top ~ or 
being formed on said back plate is desirable. In this case, this organic luminous layer is formed 
in the whole surface or the whole surface on said transparent electrode or said back plate. About 
the configuration of said organic luminous layer, magnitude, and thickness, there is especially no 
limit and it can be suitably chosen according to the purpose. 

[0026] Said electronic injection layer and said electronic transportation layer may be formed 
between the back plate (it usually acts as cathode) which may form said electron hole (hole) 
impregnation layer and said electron hole (hole) transportation layer between said organic 
luminous layers and said transparent electrodes (it usually acts as an anode plate), and is 
mentioned later, and said organic luminous layer. As concrete lamination, a transparent electrode 
/ organic luminous layer / back plate, a transparent electrode / an electron hole (hole) 
impregnation layer and an electron hole (hole) transportation layer / organic luminous layer / 
back plate, a transparent electrode / organic luminous layer / electronic injection layer and an 
electronic transportation layer / back plate, a transparent electrode / electron hole (hole) 
impregnation layer and an electron hole (hole) transportation layer / organic luminous layer / 
electronic injection layer and an electronic transportation layer / back plate, etc. are mentioned. 
[0027] - an electron hole (hole) impregnation layer and an electron hole (hole) transportation 
layer ~ the electron which could pour in the electron hole (hole) from said transparent electrode, 
or was poured in from said back plate as an ingredient of said electron hole (hole) impregnation 
layer - an obstruction - possible - ****ing - for example, a P type inorganic semi-conductor 
etc. is mentioned suitably. These ingredients are advantageous at the point that thickness 
(thickness) of an organic light emitting device can be enlarged, and brightness nonuniformity and 
short-circuit can be improved, without driver voltage making it almost go up. 
[0028] as said P type inorganic semi-conductor ~ especially ~ a limit -- there is nothing — the 
purpose " responding - suitably - it can choose - for example, Sil- XCX (0<=X<=1), Cul, 
Cu2S, CuSCN, etc. are mentioned suitably. 

[0029] As thickness of said electron hole (hole) impregnation layer, about 5-lOOOnm is desirable, 
and 10-500nm is more desirable. 

[0030] As an ingredient of said electron hole (hole) transportation layer [ whether an electron 
hole (hole) can be conveyed and ] Or if an obstruction is possible in the electron poured in from 
said back plate, are good. For example, a triazole derivative, an oxazole derivative, an OKISA 



diazole derivative, An imidazole derivative, the poly aryl alkane derivative, a pyrazoline 
derivative, A pyrazolone derivative, a phenylenediamine derivative, an arylamine derivative, an 
amino permutation chalcone derivative, a styryl anthracene derivative, and full — me ~ non — a 
derivative - A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic 
series tertiary-amine compound. Porphyrin derivatives, such as a styryl amine compound, an 
aromatic series dimethylidene system compound, and a phthalocyanine, A polysilane system 
compound, a poly methylphenyl silane derivative, a carbazole derivative. The Fori (N- 
vinylcarbazole) derivative, an aniline system copolymer, thiophene oligomer. Conductive 
polymer oligomer, such as the poly thiophene derivative, a polyphenylene derivative. High 
molecular compounds, such as a polyphenylene vinylene derivative and the poly fluorene 
derivative, A poly methylphenyl silane derivative, the poly aniline derivative, a butadiene 
derivative, a benzidine derivative, a polystyrene derivative, a TORIFEERUMETAN derivative, a 
tetra-phenyl benzine derivative, a starburst polyamine derivative, etc. are mentioned. These may 
be used by the one-sort independent and may use two or more sorts together. 
[0031] In addition, in this invention, it is desirable to prepare a conductive polymer layer in 
contact with said transparent electrode between said transparent electrode and said electron hole 
(hole) transportation layer (for it to be said organic luminous layer, when not preparing this 
electron hole (hole) transportation layer). In this case, it is advantageous at the point that can 
enlarge thickness of said organic luminous layer and brightness nonuniformity and short-circuit 
are improved, without driver voltage almost going up. 

[0032] As an ingredient of said conductive polymer layer, there is especially no limit, and it can 
be suitably chosen according to the purpose, for example, the poly aniline derivative of a 
publication, the poly thiophene derivative, a polypyrrole derivative, etc. are suitably mentioned 
to W098 / 05187 grades. These can be used in the condition of having mixed with proton acid 
(for example, a camphor sulfonic acid, p-toluenesulfonic acid, a styrene sulfonic acid, 
polystyrene sulfonate, etc.). Moreover, these can also be used if needed, mixing them with other 
giant molecules (for example, polymethylmethacrylate (PMMA), Polly N-vinylcarbazole 
(PVCz), etc.). As surface electrical resistance of said conductive polymer layer, it is desirable 
that they are below lOOOOohms / **. As thickness of said conductive polymer layer, 10-lOOOnm 
is desirable and 20-200nm is more desirable. 

[0033] — An electronic injection layer and electronic transportation layer — It is good if an 
obstruction is possible in the electron hole (hole) which can pour in an electron from said back 
plate and which could convey this electron or was poured in from said transparent electrode as an 
ingredient of said electronic injection layer and said electronic transportation layer. 
[0034] As an ingredient of said electronic injection layer, n mold organic semiconductors, such 
as n mold inorganic semi-conductors, such as inorganic insulating materials, such as an 
aluminum oxide, lithium fluoride, and cesium fluoride, n mold silicon, and a titanium dioxide, 
and naphthalene tetra-carboxy RIKKUJIIMIDO, etc. are mentioned, for example. As thickness 
of said electronic injection layer, it is about 0.01-lOnm. 

[0035] As an ingredient of said electronic transportation layer, for example A polyvinyl pyridine 
derivative, A polyvinyl OKISA diazole derivative, a triazole derivative, a triazine derivative, an 
oxazole derivative, an OKISA diazole derivative, and full — me — non — a derivative — nitration 
full - me — non ~ a derivative, a deflection ORENIRIDEN methane derivative, and an anthra 
quinodimethan derivative ~ An anthrone derivative, a diphenyl quinone derivative, a perylene 
tetra-carboxyl derivative, A peri non derivative, an oxine derivative, a quinoline complex 
derivative, a thiopyran dioxide derivative, A carbodiimide derivative, a full ORENIRIDEN 



methane derivative, a JISUCHIRIRU pyrazine derivative, Heterocycle tetracarboxylic acid 
anhydrides, such as naphthalene perylene, a phthalocyanine derivative. The various metal 
complexes represented by the metal complex which makes a ligand the metal complex, the metal 
phthalocyanine, benzooxazole, and benzothiazole of an eight-quinolinol derivative. High 
molecular compounds, such as the poly thiophene derivative, a polyphenylene derivative, a 
polyphenylene vinylene derivative, and the poly fluorene derivative, etc. are mentioned. These 
may be used by the one-sort independent and may use two or more sorts together. As thickness 
of said electronic transportation layer, it is about 5-200nm. 

[0036] ~ Formation of an organic luminous layer - Spreading formation of said organic 
luminous layer can be especially carried out suitably by the wet forming-membranes methods, 
such as a dipping method, a spin coating method, the casting method, the bar coat method, and 
the roll coat method. Moreover, multilayer spreading is also possible by using a solvent properly. 
In the spreading formation by said wet forming-membranes method, said organic luminous layer 
can be large-area-ized easily, two or more luminescence is possible, and it is advantageous at the 
point that the organic light emitting device which was excellent in luminous efficiency with high 
brightness is obtained. In addition, selection of these wet forming-membranes methods can be 
suitably performed according to the ingredient of this organic luminous layer. 
[0037] When carrying out spreading formation of said organic luminous layer by said wet 
forming-membranes method, binder resin can be added to this organic luminous layer. As this 
binder resin, for example In this case, a polyvinyl chloride, the bisphenol A mold polycarbonate, 
A bisphenol Z mold polycarbonate, polystyrene, polymethylmethacrylate, Poly butyl 
methacrylate, polyester, polysulfone, polyphenylene oxide, Polybutadiene, Fori (N- 
vinylcarbazole), hydrocarbon resin. Ketone resin, phenoxy resin, a polyamide, ethyl cellulose, 
vinyl acetate, butyral resin, acetal resin, ABS plastics, polyurethane, melamine resin, an 
unsaturated polyester resin, alkyd resin, an epoxy resin, silicone resin, etc. are mentioned. These 
may be used by the one-sort independent and may use two or more sorts together. 
[0038] - Base material - As an ingredient of said base material, the ingredient which does not 
make moisture penetrate, or the very low ingredient of moisture permeability is desirable. 
Moreover, the ingredient to which dispersion thru/or attenuation, etc. do not carry out light 
emitted from said organic luminous layer is desirable. For example, inorganic materials, such as 
YSZ (zirconia stabilization yttrium) and glass. Polyester, such as polyethylene terephthalate, 
polybutylene terephthalate, and polyethylenenaphthalate. Organic materials, such as synthetic 
resin, such as polystyrene, a polycarbonate, polyether sulphone, polyarylate, allyl compound 
diethylene glycol carbonate, polyimide, the poly cycloolefin, norbomene resin, and Pori 
(chlorotrifluoroethylene), etc. are mentioned. In the case of said organic material, it is desirable 
to excel in thermal resistance, dimensional stability, solvent resistance, electric insulation, 
workability, low permeability, low hygroscopicity, etc. When the ingredient of said transparent 
electrode is the tin oxide indium (ITO) suitably used as an ingredient of this transparent electrode 
also in these, an ingredient with the small difference of a lattice constant with this tin oxide 
indium (ITO) is desirable. These ingredients may be used by the one-sort independent, and may 
use two or more sorts together. 

[0039] About the configuration of said base material, structure, and magnitude, there is 
especially no limit and it can be suitably chosen according to the application of a light emitting 
device, the purpose, etc. Generally, as said configuration, it is tabular. As said structure, you may 
be monolayer structure, and may be a laminated structure, and it may be formed by the single 
member, and may be formed by two or more members. It is desirable that said base material may 



be transparent and colorless, and it is transparent and colorless at the point to which dispersion or 
attenuation does not carry out light emitted from said luminous layer although you may be 
colored transparence. 

[0040] To said base material, it is desirable to prepare a moisture permeation prevention layer 
(gas barrier layer) in the front face or rear face (said transparent electrode side). As an ingredient 
of said moisture permeation prevention layer (gas barrier layer), inorganic substances, such as 
silicon nitride and oxidation silicon, are mentioned suitably. This moisture permeation 
prevention layer (gas barrier layer) can be formed for example, by the RF SUPAKKU Ling's 
method etc. A rebound ace court layer, an under coat layer, etc. may be further prepared in said 
base material if needed. 

[004 1 ] - Transparent electrode - As said transparent electrode, it usually functions as an anode 
plate which supplies an electron hole to said organic luminous layer, and there is especially no 
limit about the configuration, structure, and magnitude, and it can choose suitably from well- 
known electrodes according to the application of an organic light emitting device, the purpose, 
etc. In addition, what is necessary is to operate said transparent electrode as cathode and just to 
operate said back plate as an anode plate in this case. 

[0042] As an ingredient of said transparent electrode, for example, a metal, an alloy, a metallic 
oxide, organic conductivity compounds, such mixture, etc. are mentioned suitably, and an 
ingredient 4.0eV or more has a desirable work ftinction. the tin oxide (ATO ~) which doped 
antimony, a fluorine, etc. as an example of said ingredient FTO, a zinc oxide, indium oxide, a 
zinc oxide indium (IZO), Conductive metallic oxide, such as a tin oxide indium (ITO) and zinc- 
oxide aluminum (AZO), metals, such as gold, platinum, silver, chromium, and nickel, ~ organic 
conductivity ingredients, such as inorganic conductivity matter, such as mixture of these metals 
and conductive metallic oxide or laminated material, copper iodide, and copper sulfide, the poly 
aniline, the poly thiophene, and polypyrrole, the laminated material of these and ITO, etc. are 
mentioned fiirther. 

[0043] Said transparent electrode can be formed on said substrate according to the method 
suitably chosen in consideration of fitness with said ingredient from chemical methods, such as 
physical methods, such as wet methods, such as a printing method and a coating method, vacuum 
evaporation technique, the sputtering method, and the ion plating method, CVD, and a plasma- 
CVD method, etc. For example, when choosing ITO as an ingredient of said transparent 
electrode, formation of this transparent electrode can be performed according to a direct current 
or a high frequency spatter, vacuum evaporation technique, ion plating, etc. Moreover, when 
choosing an organic conductivity compound as an ingredient of said transparent electrode, it can 
carry out according to the wet forming-membranes method. 

[0044] Although there is especially no limit and it can choose suitably according to the 
application of this organic light emitting device, the purpose, etc. as a formation location in said 
organic light emitting device of said transparent electrode, being formed on said substrate is 
desirable, in this case, also in said substrate, a front face boils all, it may be formed and this 

transparent electrode may be formed in that part. 

[0045] In addition, the chemical etching by photolithography etc. may perform patterning of said 
transparent electrode, physical etching by laser etc. may perform it, and it may carry out vacuum 
deposition, a spatter, etc. in piles, may perform a mask, and may perform it by the lift-off method 
or print processes. 

[0046] Although it can choose suitably as thickness of said transparent electrode according to 
said ingredient and cannot generally specify, it is usually lOnm - 50 micrometers, and 50nm - 20 



* 

micrometers are desirable. As resistance of said transparent electrode, below 103ohms / ** are 
desirable, and below 102ohnis / ** are more desirable. It may be transparent and colorless, and it 
may be colored transparence, and in order to take out luminescence (fluorescence) from this 
transparent electrode side, as the permeability, said 60% or more of transparent electrode is 
desirable, and is more desirable. [ 70% or more of ] This permeability can be measured 
according to the well-known approach which used the spectrophotometer etc. 
[0047] In addition, about said transparent electrode, the Sawada ****** "new expansion of 
transparence electric conduction film" CMC ** (1999) has a detailed explanation, and these can 
be applied to this invention. When using a heat-resistant low plastic plate, the transparent 
electrode which used ITO or IZO and formed membranes at low temperature 150 degrees C or 
less is desirable. 

[0048] ~ Back plate — As said back plate, it functions as cathode which pours an electron into 
said organic luminous layer, and there is especially no limit about the configuration, structure, 
and magnitude, and it can choose suitably from well-known electrodes according to the 
application of a light emitting device, the purpose, etc. In addition, what is necessary is to 
operate said back plate as an anode plate, and just to operate said transparent electrode as 
cathode in this case. 

[0049] As an ingredient of said back plate, for example, a metal, an alloy, a metallic oxide, 
electrical conductivity compounds, such mixture, etc. are mentioned, and a thing 4.5eV or less 
has a desirable work function. As an example of said ingredient, rare earth metals, such as alkali 
metal (for example, Li, Na, K, Cs, etc.), alkaline earth metal (for example, Mg, calcium, etc.), 
gold, silver, lead, aluminum, a sodium-potassium alloy, a lithium-aluminium alloy, a 
magnesium-silver alloy, an indium, and an ytterbium, etc. are mentioned. Although these may be 
used by the one-sort independent, they can use two or more sorts together suitably from a 
viewpoint which reconciles stability and electron injection nature. 

[0050] Also in these, in respect of electron injection nature, alkali metal and alkaline earth metal 
are desirable, and the ingredient which makes aluminum a subject in that it excels in preservation 
stability is desirable. The ingredient which makes said aluminum a subject means an alloy or 
mixture with aluminum independence or aluminum NIUMI, 0.01 - 10% of the weight of alkali 
metal, or an alkaline earth metal (for example, a lithium-aluminium alloy, a magnesium- 
aluminium alloy, etc.). 

[0051] In addition, the ingredient of said back plate is explained by JP,2-15595,A and JP,5- 
121172,A in full detail. 

[0052] Formation of said back plate can perform especially a limit according to the method 
which there is not, and could hold according to the well-known method, for example, was 
suitably chosen in consideration of fitness with said ingredient from chemical methods, such as 
physical methods, such as wet methods, such as a printing method and a coating method, vacuum 
evaporation technique, the sputtering method, and the ion plating method, CVD, and a plasma- 
CVD method, etc. For example, when choosing a metal etc. as an ingredient of said back plate, 
its one sort or two sorts or more can be performed to coincidence according to a spatter etc. In 
addition, the chemical etching by photolithography etc. may perform patterning of said back 
plate, physical etching by laser etc. may perform it, and it may carry out vacuum deposition, a 
spatter, etc. in piles, may perform a mask, and may perform it by the lift-off method or print 
processes. 

[0053] Although there is especially no limit and it can choose suitably according to the 
application of this organic light emitting device, the purpose, etc. as a formation location in said 



organic light emitting device of said back plate, being formed on said organic luminous layer is 
desirable. In this case, this back plate is formed in all or the part on said organic luminous layer. 
Moreover, the dielectric layer by the fluoride of said alkali metal or said alkaline earth metal etc. 
may be inserted by the thickness of 0.1 -5nm between said back plates and said organic luminous 
layers. In addition, this dielectric layer can be formed by vacuum evaporation technique, the 
sputtering method, the ion plating method, etc. 

[0054] Although it can choose suitably as thickness of said back plate according to said 
ingredient and cannot generally specify, it is usually lOnm - 5 micrometers, and 50nm - 1 
micrometer is desirable. Said back plate may be transparent and may be opaque. In addition, a 
transparent back plate can form the ingredient of said back plate thinly in thickness of 1-lOnm, 
and can form it by carrying out the laminating of the conductive ingredient with said still more 
transparent ITO, IZO, etc. 

[0055] - Other layers - As a layer of said others, there is especially no limit, and it can be suitably 
chosen according to the purpose, for example, a protective layer etc. is mentioned. As said 
protective layer, the thing of a publication is suitably mentioned to JP,7-85974,A, this No. 
192866 [ seven to ] official report, this No. 22891 [ eight to ] official report, this No. 275682 [ 
ten to ] official report, this No. 106746 [ ten to ] official report, etc., for example. In said layered 
product component, said protective layer is formed on this back plate, when the laminating of 
said base material, said transparent electrode, said organic luminous layer, and said back plate is 
carried out to this order, and when the laminating of said base material, said back plate, said 
organic luminous layer, and said transparent electrode is carried out to this order, it is formed on 
this transparent electrode in that outermost surface, for example. About the configuration of said 
protective layer, magnitude, and thickness, it can choose suitably, as the ingredient, if it has the 
function which controls making what may degrade light emitting devices, such as moisture and 
oxygen, invade thru/or penetrate in this light emitting device, there will be especially no limit, 
for example, oxidation silicon, a silicon dioxide, a germanium dioxide, diacid-ized germanium, 
etc. are mentioned. 

[0056] As the formation approach of said protective layer, there is especially no limitation, for 
example, a vacuum deposition method, the sputtering method, a reactive sputtering method, a 
molecular beam epitaxy method, the ionized cluster beam method, the ion plating method, a 
plasma polymerization method, a plasma-CVD method, a laser CVD method, a heat CVD 
method, a coating method, etc. are mentioned. 

[0057] Moreover, in this invention, at least, it is desirable to close said organic luminous layer 
using covering members, such as glass and the Fori (chlorotriftuoroethylene) sheet, in said 
organic light emitting device, and it may insert a drying agent, a water-repellent fluorine system 
inactive liquid, etc. into this covering member. 

[0058] Furthermore, in this invention, it is the purpose which prevents the invasion of the 
moisture to each class, or oxygen in said organic light emitting device, and it is also desirable to 
prepare a closure layer. The copolymer which contains tetrafluoroethylene and at least one sort 
of comonomers as an ingredient of said closure layer, for example, The fluorine-containing 
copolymer which has cyclic structure in a copolymerization principal chain, polyethylene, 
polypropylene, Folymethylmethacrylate, polyimide, polyurea, polytetrafluoroethylene, 
Polychlorotrifluoroethylene resin, poly dichlorodifluoroethene, Two or more sorts of copolymers 
chosen from chlorotrifluoroethylene and dichlorodifluoroethene, The absorptivity matter of 1% 
or more of water absorption, the dampproof matter of 0. 1% or less of water absorption. In, 
Metals, such as Sn, Pb, Au, Cu, Ag, aluminum, Tl, and NI, MgO, SiO, Si02, A1203, GeO, NIO, 



CaO, BaO, The metallic oxide of Fe 203, Y203, and Ti02 grade, MgF2, LiF, The thing which 
made liquefied fliiorination carbon, such as A1F3, a metal fluoride of CaF2 grade, a perfluoro 
alkane, a perfluoro amine, and the perfluoro ether, and liquefied fluorination carbon distribute 
the adsorbent which adsorbs moisture and oxygen is mentioned. 
[0059] The organic light emitting device of this invention can obtain luminescence by 
impressing a direct-current (alternating current component also being included if needed) 
electrical potential difference (usually the range of 2 volts - 30 volts), or a direct current between 
said transparent electrodes and said back plates. The approach of a publication can be used for 
JP,2-148687,A, 6-301355, 5-29080, 7-134558, 8-234685, 8-241047, a U.S. Pat. No. 5828429 
number, said 6023308 numbers, the Japanese patent No. 2784615, etc. about the drive of the 
organic light emitting device of this invention. 

[0060] Especially the organic light emitting device of this invention is effective in the application 
as an optical-resonator mold organic light emitting device, this optical-resonator mold organic 
light emitting device - for example - it is indicated by 105 pages of monthly display ' 
"organic electroluminescence display" (techno Times company issue)", JP,9-180883,A, etc. [ 98 
] [ Of the October issue separate volume ] 
[0061] 

[Example] Although the example of the organic light emitting device of this invention is 
explained below, this invention is not limited at all by these examples. 

[0062] (Example 1) Using the glass plate of 2.5cm angle as said base material, this base material 
was introduced in the vacuum chamber, and Sn02 content carried out patterning formation of the 
ITO thin film (thickness of 200nm) as a transparent electrode using the ITO target which is 10 % 
of the weight by DC magnetron sputtering (conditions: base material temperature of 250 degrees 
C, 1x10 to 3 Pa oxygen pressure). The surface electrical resistance of a ITO thin film was 
7ohm/**. 

[0063] Next, the glass plate in which said transparent electrode was formed was put into the 
wash fountain, and after carrying out IPA washing, oxygen plasma treatment was performed to 
this. And after carrying out the spin coat of Pori (ethylene dioxythiophene) and the polystyrene 
sulfonate water distribution object (the product made fi-om BAYER, Baytron P: 1.3% of soUd 
content) to the fi-ont face of this transparent electrode, the vacuum drying was carried out to it 
and 150 degrees C of conductive polymer layers whose thickness is 90nm were formed in it for 1 
hour. 

[0064] And on this conductive polymer layer, after carrying out the spin coat of the coating 
liquid which dissolved Pori (N-vinylcarbazole) 160mg and tris (2-phenyl pyridine) iridium 
complex [Ir(ppy)3]4mg in 1 ,2-dichloroethane 10ml, this was dried and the first luminous layer 
whose thickness is 40nm was formed. On this first luminous layer, furthermore, Pori (9 and 9-G 
n-octyl fluorene-Cobh sault N, N'-phenyl-screw-N, N'-phenyl benzidine) 50mg, Pori (9 and 9-G 
n-octyl fluorene) 50mg and 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-OKISA diazole 
25mg After carrying out the spin coat of the coating liquid melted to xylene 20ml, the vacuum 
drying was carried out at 100 degrees C, and the second luminous layer whose thickness is 50nm 
was formed. 

[0065] Next, the mask was used on this second luminous layer, and vacuum deposition of the 
aluminum was further carried out to order, respectively so that thickness might be set to 1 50nm, 
so that thickness might be set to 50nm in calcium. Then, all over the glove compartment filled 
with nitrogen, the closure was carried out using glass and UV hardenability adhesives, and 
organic light emitting device 1 A was produced. 



0 

[0066] (Example 1 of a comparison) In the example 1, said second luminous layer was not 
formed, but the spin coat of the coating liquid which dissolved Pori (N-vinylcarbazole) 160mg 
and tris (2-phenyl pyridine) iridium complex [Ir(ppy)3]4mg in 1,2-dichloroethane 10ml was 
carried out, and organic light emitting device IB was produced like the example 1 except having 
made it dry and having formed the organic luminous layer whose thickness is 40nm. 
[0067] Said first luminous layer is not formed in an example 1. Pori (9 and 9-G n-octyl fluorene- 
Cobh sault N, N'-phenyl-screw-N, N -phenyl benzidine) 50mg, (Example 2 of a comparison) Pori 
(9 and 9-G n-octyl fluorene) 50mg and 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4- 
OKISA diazole 25mg After carrying out the spin coat of the coating liquid melted to xylene 
20ml, organic light emitting device IC was produced like the example 1 except having carried 
out the vacuum drying at 100 degrees C, and having formed the organic luminous layer whose 
thickness is 50nm. 

[0068] (Example 3 of a comparison) In the example 2 of a comparison, organic light emitting 
device ID was produced like the example 2 of a comparison except having changed the 
thickness of an organic luminous layer into 150nm. 

[0069] (Example 2) Like the example 1, as a transparent electrode which carried out patterning 
on the glass substrate, the spin coat of the Pori (p-phenylenevinylene derivative precursor) 
solution (the product made from CDT, PPV-02) was carried out, the vacuum drying was carried 
out at 200 degrees C for 2 hours, and the second luminous layer whose thickness is 40nm was 
formed on the ITO thin film, this second luminous layer top — Pori (N-vinylcarbazole) 1 60mg 
and 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- the spin coat of the coating liquid which dissolved 
1, 3, and 4-OKISA diazole 48mg and tris (2-phenyl pyridine) iridium complex [Ir(ppy)3]4mg in 
1 ,2-dichloroethane 10ml was carried out, it was made to dry and the first luminous layer whose 
thickness is 40nin was formed. Vacuum deposition of the aluminimi cathode was carried out to 
order, respectively so that thickness might be set to Inm in the electronic injection layer which 
uses a mask and consists of LiF on this first luminous layer, and thickness might be set to 
150nm. Then, the closure was carried out like the example 1 and organic light emitting device 
2A was produced. 

[0070] (Example 4 of a comparison) In the example 2, organic light emitfing device 2B was 
produced like the example 2 except having not formed said first luminous layer, but having 
carried out the spin coat of the Pori (p-phenylenevinylene derivative precursor) solution (the 
product made from CDT, PPV-02), having carried out the vacuum drying at 200 degrees C for 2 
hours, and having formed the organic luminous layer whose thickness is 40nm. 
[0071] Said second luminous layer is not formed in an example 2. Pori (N-vinylcarbazole) 
I60mg, (Example 5 of a comparison) 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4- 
OKISA diazole 48mg and tris (2-phenyl pyridine) iridium complex [Ir(ppy)3]4mg The spin coat 
of the coating liquid which dissolved in 1 ,2-dichloroethane 1 0ml was carried out, and organic 
light emitting device 2C was produced like the example 2 except having made it dry and having 
formed the organic luminous layer whose thickness is 40nm. 

[0072] The organic light emitting device <evaluation of an organic light emitting device> 
Obtained was evaluated as follows. That is, direct current voltage was impressed to each organic 
light emitting device produced in each example and the example of a comparison, and the 
electrical potential difference which obtains brightness 3000 cd/m2, and the external quantum 
efficiency at that time were measured. The result was shown in Table 1 . 
[0073] 
[Table 1] 
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[0074] It is in ** that the organic Ught emitting device of this invention is high brightness, and 
high external quantum efficiency (luminous efficiency) is shown from the resuh of Table 1 . 
Moreover, organic light emitting device 1 A of this invention showed the mixing [ green and blue 
both ] luminescent color to organic light emitting device IB of the example 1 of a comparison 
having shown green luminescence, and organic light emitting device IC of the example 2 of a 
comparison having shown blue luminescence. This means that light may be emitted in a wide 
range wavelength field by the organic light emitting device of this invention by having used the 
alt.metal-ized complex and macromolecule luminescent material from which the emission 
spectrum in said first luminous layer and said second luminous layer differs, and high external 
quantum efficiency (luminous efficiency) is indicated to be, and an emission spectrum differs in 
said first luminous layer and said second luminous layer, respectively. 

[0075] It replaces with a tris (2-phenyl pyridine) iridium complex in an example 2. (Example 3) 
Tris [2-(2-thienyl) pyridine] iridium complex, a tris (7, 8-benzoquinoline) iridium complex. And 
when the organic light emitting device of three kinds of**** for the said weight was 
respectively produced for the screw [2-(4-methylphenyl) pyridine]-monochrome 
(acetylacetonate) iridium complex, also in these organic light emitting devices, high external 
quantum efficiency (luminous efficiency) was shown. 
[0076] 

[Effect of the Invention] said many problems [ according to this invention ] in the former — 
being solvable - light source arrays of a full color display, a back light, etc., such as the surface 
light source and a printer, etc. ~ effective ~ it can use — two or more luminescence - possible — 
high brightness — luminous efficiency — high — large-area-izing — possible ~ power 
consumption ~ it can control — moreover - manufacture — an easy organic light emitting device 
can be offered. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
light emission element which can be used effectively 
tor a flat light source such as a full color display, a back 
light, or the like, and a light source array such as a 
printer or the like, which can emit a plurality of kinds of 
light, which has high brightness and high luminous ef- 
ficiency, of which it is possible to enlarge the area and 
suppress power consumption, moreover which is easy 
to manufacture. 

SOLUTION: The organic light emission element has 
a first luminescence layer containing an ortho-metallic 



complex in the organic luminescence layer which is 
constituted laminating a transparent electrode, the or- 
ganic luminescence layer and a back electrode on a 
substrate, and a second luminescence layer contain- 
ing a macromolecule luminescent material. A mode 
Is which an ortho- metallic complex is an iridium com- 
plex, a mode in which the first luminescence layer of 
the ortho-metallic complex contains 1 to 20 weight %, 
a mode in which the first luminescence layer contains 
a host compound, a mode in which an emission sp>ec- 
trum of the first luminescence layer and an emission 
spectrum of the second luminescence \a^r differ, a 
mode in which the first luminescence layer and the 
second luminescence layer are formed by a wet film- 
forming method, or the like, are desirable. 
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msEfL u^-j]^) imEii it^-fv) mmi: 
mf^j:\<^b^itm^mtm) b<7)mz. msmm 

[00321 msmmm^mmmb ixa. i^ 
^mt^<. Bmizmtxmmm-ttzbti^X'^. m 

m. wo 9 s/'o 5 1 8 7iffc:iea<D/if y r-y y^ 
Si*, y 7 X ymw. ^ y en-;i.^«c^ 
*»'jf3itc*»f<9iis. i<i^(4, rahym (mm. 



MM A ) , - N-t*:i;U;^;U>'NV-;P ( P VC z ) 

'f-m<r>mmm,b ixa. i o o o o Q/aarxhi 

0~ 1 0 0 0 nmA^ifft U< . 2 0~2 0 0 nmifii *) 

(00331 — mfmxmmwmmm — 
[0034] tuB^f-mMmnt int. mm. 

ls^r/PS~'>A, 7'y-ft:u-^-'>A. 7»/'ft:-fe:i^'>A^ 

A^Olf;^^*: L-Ctt, 0. 0 l~10nmg«-C*>S. 
(00353 KiieS^^M®<^i^i: LTJi, 0!li.ar. 

7:J'ni^T-y. KyV:^^'fV'-)V^^yv^rv- 

ffifflt-CiiV^t. 2aiiLhSr#fflLt'tJ:v\ ^fS^ 
^ti}Ml<OJ?^i: LX\t. 5 -2 0 0 n mggE-CfcS . 

[0036] — ^m^<m^— 

mx$)i. mm^^i^\,ziim^m&<r>nir^. mi 
tftiMmx. mmxms^mizmfzw^mm^ti^ 



) 132002^50482 (P20 02-5HPK» 

[0037] immmmitmmmsimxmsm 
th:iti^x^t, ^m^. m^uyy-mw^ktx 

t';^7xy-;PZM3KU;&-;K^-h, 
ji^^ijl^-h. .if'jx;^-r;K ^OXfVt^y. ;KU7 

;{^;i^yNV-/u) , ^it^msi. ^hymsi. 7xy^ 

hill. Ziie>ii. lS«mtffifflLTtJ:v^L, 2« 
[0038] 

<^^j:\^1^mtL<.mUi. YSZ (y;1^3-7$ 

yTvyi^v-v. iii:^)~fi-vytvy^v-'V. ^l^U 

xf-py-^7^'^-h^df ';x;^-5^;K y;^f-^ 
y. Hi^}i3-ifs^-V. iti^)3i-T)VXiVit^y. il;i^)r 
yi^-h. rU;wy/';3-;P;>-;K:f-h. ;Ky-f 5 

4?yi^^o:tW'7'< y, y/I^;i?;I^*yffijil, -I^U 
( ^an> U 7;l^^ox^l^y ) ^-^^ISflg^^ 

tt, ^tffiicStt. wifOtt, m^jei*tt, snitt. ffiM 
i^iz\t. mtm^ yv^h. ( I TO) 

[ 0 0 3 9 ] H!neS«^OJg«e. flijt, :*:#StPfc:ov^T 
J4, !Nf 1^1814=3: <, mM=t<mi^. iWlftJBUX 

x\%. imxhh. tamimt lxh. mmm.xt>^ 
xi>x\.^i. mmmm-xh-yxuK. m~mt 

mm.hi>^^iimm^iti>ztm^^M.x. mm 
[0040] BiiiB^(c(4. ^(^mmxiism imsSM 



» 



[00411 -mmiBk- 

[0042] trnmrn'mmmb ixa. mm. ± 

y^7>yS^«r H-7"t;ti?fl^ (ATO, FTO) . 

mmisi. mit^ w^j^. mcssii^ yj^i. ( i z 
o) , um^yj^i. ( I TO) . K-ftiffiisr^ws- 
-^A (Azo) mm-wst^mmm. ±.&k. 

[00433 mimmmmit. mm. ^mjj^. ^- 

^tyrv-T-^yy^mmmi^. cv 
wmL}Lm^-ti>zbi:^x^i>. mm. mmm. 
a, -(tyru-T^yi^mi>ziit':>xnozbi}^xt 

[0044] mmm&commmi^'Fizmi 

m^. nmizmtxmasmthzbtiix^hifi.tii! 
smm±m&$ixi<7)mti\\ z<d^. mmm 
mmi.. mdmLiztnfi>-i3<7)ms<7)±^izmA^tL 

Turt)J:<, ^<r>-^l>zm&^tiX\^Xi>J:\.\ 

[0 04 5] ms^M&^^-^^--ym. y 

^ h l> y ^5 7 ^ -^riftci Ut^mx- yi-y^lizX 0 
ii^izX OffoT t J: < , tt:. -^7.7 ^WuX%?m,m 

[0046] WLmimmm-b IfflEl^ipfl: 



) ^2002-50482 (P2002-5aA) 

•Cl'^rV^*^ fflSl 0 nm~5O/im-CS)0. 5 0nm 
Ji. 103i2/nOT*WtL<. 1 02Q/nOT**J: 

iBfc (let) imm-itiihizii. ^<m&$^b tx 

U'yxmthzbtfix^i>. 
[ 0 0 4 7 1 ^rfc. «riffiiB8iffi(cov^T(4, rRmsm 
m ^mmms^mmi i^-xAi^-w ( 1 9 9 9 ) 
izmm^h *). ztL(> i^^mizmm-i z b ij^x^ 

4. iBf?!'tt<0<£l^7'9-^^'y^S«[*ffll.^&<ft^, IT 
OXii I Z O Srfigffl U , 15 0 x:OTOffififfia!S Lfi. 

[0048] — ir®^ — 

mswmmmi:mmbLxim^-txi>j:<. z<7)m 
[0049] tm^mnrnmnb ixa. mm. ± 

\mm. Li. Na, K. cs^) , rivii^y±mk 
€ (mifMg, ca#) , ±. m. m. rtvi=y; 

\^'^Am<D^±Mm. Kcb'tmfhtii,, znhn. 

mmkX'^LXi>X\^i}^. ^^^bWf-l^^b^ 

m±^iti>m^^i^ii. 2mj±iimizmmti>zb 

[0050] ziiii><7)ti>X'{) . m^^it<')Ax. TfV 
'^'A^ffli, xj4r;P5-'>5fco. oi~iosa%<o 

[00 5 1 ] ^rfc. fri2WffimSi«7)1^1Ett30V^T{i:, !^ 
gi¥2 - 1 5 5 9 5-^^18, ^B|^5-12 1172-t 

{i^mizm^^iix\^h , 

[0052] mmmm&mmi. ntzmmi^K . 
^j^m^ij^izm-ox^ozbifix^. mm. ^rnn 

^ u y/a> ■ityri'-T y^^^cTj^jjse^rfr 
iC. cvD, r7XvcvD^<ofl:m*rj«, ^rif<o 



( 



[0053] mLmmm>mMimmF^\iz:^vth 
mLm.tLx\t. ^\zwm%*£<. m^^mmi^ 

[0054] mi'wmm&<om^t ixa. mmrndz 
futxmM^-rh^ittiix^. -mi^zm^i^ta 

-C^^Wt/s, ai«l Onin~5/im-C*0, 50nin~ 

iMmi)mtu\ mdMrnmrnii. SB^x-^o-ctJ: 

HL, HfclJIE I TO^ I Z OlpO^=5:«mtt«iR^ 
[00 5 5] -'f-<7)fl&<^ii- 

9 7 4#^?8. PI7-19 2 86 6^iJf^. P8-2 2 
891-^4^*8. Pll0-2 7 5682-^4;if8, 1^1 0^ 

10 6 7 4 6^{^mmizim<r>i><r>i}mmizmfhti 
m^z^ mm. mum. miimim. msmmi 

[0056] mimmmj^nmt ixit. mzm^ 



) 13200 2-5 04 8 2 (P20 0 2-5eA) 

r^XVCVD*. U— »f-CVDa, ^CVD 

[00 57] s^i, *iKBtt5v^Tii, mmmM 
=f\izmhii^tc<t\ymi.W!smmi:. ;>y7x^'j 

T<>J:v\ 

[0058] s^^tcj^v^-Ciiv mi,wm(M 

LX\i. mUi. Th57;P:toxf-uyi:iJ.-^:<i:{, 

Ujlut. Tii^)TV^yiv^u3ii'Vy^ m^ji^uuY 
y 7;l^3j-nxf-i/y, ;if U -Jl^uu'Jy)Vitux.^v 
y, ^ □ n m; 7;i^:t nxf - 1/ ym/i^^ on 5;7yW;i- 

ox^p:^*>^>as?$iis 2aj3i±o^^*, 

1 %UU:<0lSbK1£!^> iUK^O . 1 %\3rf<7)mmi 

In. Sn, Pb, Au, C Ag, A 1 , T 
U NI^CO:^, MgO, SiO, SiO}, AljO 
3, GeO. NIO, CaO\ BaO, FcjOs, Y^O 
3, T i O2^<0^Sij'fls!|«J, MgF,, LiF, Al 
Fa, C a F2^<73^7 -y-fli?*}, /N-7;W:taT;U;> 
/'C— 7;U:torsy, >'«-7;P:tnx— T/l^^<0?R 

^«7 -/m^m. m^y ^n^^csm^z^^^^^ 

[0059] . tmmmt 

mmmwmt<n^tzm^ {<si^mtx^m,^i:is 

{4, !^m^2-148687#, ISI6-30 1355 
^, 1^5-29080-^, ^7-134558#, ^8 
-234685-t, 118-24 1 04 7-t, J|5|I1^I^5 
828429#, I16 023 3 0 8#, B*1^II2 7 

84 6 1 5-t. mzmm<7)-mi:nmt^z.tm'^ 

[0060] :^wm^mm'Fii. ^wmm 
m^^t ixmmznizmxht, mmmm 

'98 1 0H-^S»O rttlE Lt xrU'f J 

8 0 8 8 3^^t:i£®$ii-CV^S . 
[0061] 



.( 

[0062] {mmi)muMtbLX2. 5cmn 

L. ShO,-^W**nom*%tr*&ITO:J'-y'y 

«250t:, iSRElxiO-sPa) teiO, mW& 

tLX(DlTOmM (J|Wi2 0 0nm) 

iTommmismt. la/a-chr, 

[ 0 0 6 3 ] B!ffeSBj^^:0^Uv:;y5;^«[^ 

mi^mmz^J^. iPAmiti^. ::inz'mryx 

>B??*<^ti^ (BAYERttS, Bay t r on P: 

H»^i-1. 3%) Sr;^ey3-hU;^a, isox:, 1 

[ 0 0 6 4 1 -e LT. icO^I€ttiU4H^l±fc. U 
( N - t'-ZP^/l^/NV-/!^ ) 1 6 0 m g Xl^ hU ( 2 
-7i-;UeUi^» >f U i^'-^Ail* [ I r (ppy) 
3 ] 4 m g S: 1 , 2 -J^'^OOX^ 1 Om 1 K^jgt 

*«4 0nmcom-%5^SrJ^BitL.^. $<i>i:. il<7)m- 
^tm±iZ^ (9. 9-S/-n-3r^f-/U7;t';r^ 

N' -7x-;U-t*X-N. N' - 
7x-;l^:^>''>'>) 5 0m«, .-KU (9. 9->''-n 
-:t:J'^/P7/U:tW'>') 5 0mgat/2- (4-t'7x 

-5- (4-tert-r^;P7x-;l^) - 
1. 3. A-:^^-^i^TY-JV25ms-^^ ^i/Vy2 

OmlfciSj&^L/i^^KSSrXtya-hLJtSb, 100 
Lt:, 

[0065] mz. :L(r>m-mtM±iz^xi'im\>'^ 

X. CaS:J¥*3&«5 0nmlw^:l,j:3tc. $(>liZAli 

X. /f^:^m\}ymmmmi:m\^xm±itx^ 
[0 066] (itmmi) mtmiizh^^x . msM- 

eomsm/hv:^ (2-7x-;WtrUi/*>') -(Vi^^ 
AmClr (ppy)3] 4mg$:, 1.2-i/^'nn 

X:?yi0mllC|§)KL^M^«i&Xe:^3-hL, ft 

ia$-e-CJi:;S^AJ4 0 nmiOW«i3RB(yi2rJ^ricL^fel^M4 

[00 67] (itwm2)mmnzti\,^x.mim- 

^^i:M&'tf, (9. 9->''-n-:t^^;W7 

;^:t^>'-^-t*;^-N, N' -7x-;P-t'x-N, 

N' -7x-;l^y>'V>') 50mg, (9.9- 
i;-n-3r^-f;l^7;U3i-U>') 50mg&t^2- (4- 
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t*7x-y;W) - 5- (4-tert-7'f-;l'7x-;U) - 
1, 3. 4-;r#'9-i'*Ty-;l^2 5mgS:. ^>'Uy2 

Om\l,zmi)^ltiWiSf&t::^^y3'-hLt:Ut. 100 

x^-c^isjss-frTSA** 5 0 n mmtsmMim, 
Ltivmimm i i: i^aifc ix . ^rtsifeits^ i c i 

[0068] (}tm3)itmi2izh\>^x.^^wmi 
m<o»^i 1 5 0 n m tz^it:w,miiiLim 2 2: i^aic 
vx.wmm'FiDiimifi, 
..[00691 {mm2)mmibmizix. i!f^ 

:^m±iz/'<^'-=iy^^Li::mm&b LX i TO^ 

(rf±iZ. /1?U (p-7x-U>'lf:i^ym#«c7'U?5^- 

•^'-) met (CDTWR. PPV-0 2) 

h L , 2 0 0 "C-C 2 I^^K^iaiS itxm^il^4 0 n m 

{N-\£-J\^^)W<Y-)U) 16 0mg, 2- (4-t* 
7x-y;P) -5- (4-tert-7'^;W7x-;l^) - 
1.3, 4-^rdf-t>'*rV'-;M8mgatXh'JX(2 
-7x-;H^ U i^y) >f U [ I r (ppy) 

3]4mg^. 1.2-i^ifuu:c^yi0mUzmmL 

timm^:^^y^-hi, nm^-^xm^monm 

^rfflV^TL i F*>fe^«.m^aAiB^¥»*«l nmlC^: 
$J:p(w, Al|i^S:J9;^;()^l 5 0nm(z:^&J:a(r. 

[0 070] iimm4)mm2i>zi5\,^x.-msm~ 
mmm^^. jku (.p-7x-uyt*-^i^gi» 

i^ru/j—f-y mm (coTtti?. ppv-02>> 

j^U^a-hU, 2 0 0X:'C2i^H^SSaift$-ii:TI¥;* 
m 0 nmiO^IBeii^mt^J3l^HillSfieai2 tl^I 

[0071] iimrns) mm2iz)i\.^x.mm^~ 

60mg. 2- (4-h'7x~';;l«') -5- (4-tert 
-7'f>;l^7x-;W) -1. 3. 4 -3r^1f>*TV-;M 
8 m g&l^ M; ^ ( 2 - 7 x-;Hf 'J i^V) 0 i^^J^^ 
ilft[Ir(ppy)3]4mgS-, 1.2-i^'^ODX 

^yiOmlfc:^§)BLn:M^S}R*XK>'3~hL. m» 

tm2t^isitiizLx. mm»'F2cii/mvf::, 
[0072] <m^mf^wm>'^^iitzmimi 

mxmuz^mm^^izmmEmML. mm 

3 0 0 0c d/m2 $:#|,lff&tX-5-<0 1 # cO^I-^fi^ 

[00731 
[^11 



1 

\ 
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[00741^1 C7)^m*>^, , *^BgcOt1SIBfeig^ 



[007 5] (mm3)m&m2izh\,^x. hvx 

U X ( 2 - ( 2 - i-X-)lr ) t U i^V) U i^^J^ma, 
h U X ( 7 . 8 -<y-/^y U y ) U 'J^Am. R 

t^t'x(2- (4-p{-f;W7x~;k) 

[00761 



I- 



